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Introduction
Policymakers around the world create programs to grow and diversify exports. For example, the "Make in India" plan encourages multinationals to make their products in India for global markets, and the recently launched "India Design Mark" designates high quality and exportworthy products. South Africa created the National Exporter Development Programme to increase exports and to promote higher value-added exports. The United States embarked on the National Export Initiative after the financial crisis with the goal of doubling exports in five years.
While "Make in India" promotes foreign direct investment (FDI) to stimulate export growth, the programs in South Africa and the United States target small businesses to grow exports.
Understanding which firms generate export growth and diversification will help policymakers design these programs to be most effective.
The existing trade literature highlights the dominance of large firms in aggregate exports, suggesting that they should be at the heart of trade promotion programs. Bernard, Jensen, and Schott (2009) show that the top 1 percent of exporters in the United States are responsible for 80 percent of the total export value. Similarly, Eaton, Kortum, and Kramerz (2011) display a highly skewed exporter-size distribution for French firms, where a small fraction of firms generates most trade. Consistent with these studies, researchers have found similar patterns in all countries where firm-level data have been examined (see, for example, Mayer and Ottaviano (2008) for seven European countries). The recent literature goes further and finds that the largest individual exporters matter for trade flows. For example, in related work, Freund and Pierola (2015) show that the top five exporters account for one third of exports on average across 32 developing countries and that these export superstars exert significant influence on sectoral trade patterns.
Export superstars are firms-like Samsung in Korea and Vietnam, Foxconn in China, and Intel in Costa Rica-that shape a country's exports. 1 The importance of large firms suggests that they should be emphasized in export promotion programs, but the appropriate strategy would still depend on where the superstar exporters originate from. In particular, do export superstars start small and grow large? How quickly do they grow? Do they contribute as much to export growth as they do to aggregate exports? How important is foreign direct investment?
The goal of this paper is to answer these questions and develop a better understanding of the extent to which the largest firms help exports grow and where they come from. Using a firmlevel panel for 40 countries, the paper first shows the importance of export superstars-the top five firms-in export growth and diversification, and then uncovers their origins. Over the most recent period available of five consecutive years in each country, the top five firms account for 57 percent of export growth on average and 85 percent of total export growth driven by product markets new to the country (the extensive margin) during that period. The greater importance of export superstars for export growth, as compared with for export volumes, implies that export concentration increases over time. This increased concentration does not merely reflect a shift to more capital intensive sectors as it occurs within industries as well. In particular, within countries and industries, export growth is positively and significantly correlated with the change in the share of exports accounted for by the top five firms.
1 Results from this literature are consistent with a growing body of macroeconomic work showing that large firms explain a sizable share of aggregate economic behavior. Gabaix (2011) finds that idiosyncratic shocks to the largest firms in the United States explain about one-third of GDP fluctuations. Di Giovanni, Levchenko and Mejean (2014) find even more pronounced effects in France and show that input and output linkages between firms transmit shocks. International trade magnifies these effects, especially in small countries, because the most productive firms grow larger when their market is the world (Di Giovanni and Levchenko 2012).
The second contribution of this paper is to explore the origin of superstar export firms.
Superstars are born relatively large and grow quickly into the top 1 percent. In particular, 55 percent of the new exporters that became top five firms during the last consecutive five-year period entered the export sector in the top 1 percent of exporters and on average grew into superstars within two years. In addition, 82 percent of the incumbent superstars were large (on average across countries) nearly one decade ago-so cases of exporters transitioning slowly from the bottom to the top of the size distribution are rare. These results reveal that superstars tend to start as large exporters and grow fast-implying that the majority are already highly productive upon entering the export sector, and that the learning period before becoming a superstar is not long. Examining the top 1 percent of exporters yields qualitatively similar results, indicating that large exporters are rarely if ever born small.
The data do not allow systematic examination of superstars before they began exporting to learn about their experience in domestic markets. However, for 10 countries where the superstars can be identified by name, it was possible to research their origins in order to understand how they started. Specifically, identifying firm origins makes it possible to determine whether superstars are domestic or foreign owned and also alleviates potential concerns about traders (nonproducers) in the sample. The majority of superstars are foreign owned, and a very small fraction are traders exclusively.
2 The larger foreign share in ownership of superstars highlights the role of multinational companies in exports.
From an empirical trade perspective, the presence of these dominant firms implies that the results from studies that evaluate how the average firm responds to trade liberalization may not properly reflect aggregate effects, if large or fast growing firms behave differently. From a policy perspective, governments interested in growing exports should consider the environment for creating export superstars. This does not imply that large firms should be subsidized, but governments should ensure that incentives are in place for the most productive firms to grow large and have access to foreign markets. The results on superstar origins highlight that openness to foreign investment may be the most effective strategy for growing exports quickly.
This paper is organized as follows. Section 2 introduces the data. Section 3 records the contribution of large exporters to exports, export growth, and diversification. Section 4 delves into the origin of superstars, and section 5 concludes.
Data on Firm Exports
The complete dataset used for this paper contains exporter-level information on manufacturing exports from a total of 40 developing countries in different regions of the world. To assess the quality of the data, the total values obtained from aggregating the customs data at the country level were compared with the total values obtained at the country level from 3 See Fernandes, Freund, and Pierola (2016) for a detailed description of the data and the cleaning process. A "consolidated" product classification that takes into account the transformations made to product codes according to the Harmonized System (HS) classification throughout the years was employed. In addition, in order to mitigate the risk of including transactions that correspond to shipments of samples or personal belongings, the observations corresponding to exporters that, in a given year, had total sales below $1,000, were dropped. Also dropped were all the observations belonging to chapter 27 according to the HS classification-mineral fuels, oils and products of their distillation, etc. Finally, only the subset of HS codes at six digits that correspond to manufacturing codes according to the International Standard Industrial Classification (ISIC) Revision 3 (chapters 15 to 37) were kept. While the full dataset contains information for 40 developing countries, it is worth noting that this paper conducts two different exercises: one that decomposes export growth by type of firm (top five firms versus non-top five), and another that explores the origins of the top five firms, five and eight years before. For the purpose of the growth accounting exercise, the total sample of 40 countries is reduced to 32 countries, covering only periods that have five years of consecutive data in each country. A period of eight years of consecutive data is also covered, in which case the sample is further reduced to 18 countries. The details of these reduced samples and the subperiods used in each type of exercise are presented in table A1 in the appendix.
When using the data for examining firm-level growth or churning over time, the identifier codes associated with individual firms may change, for example because of a tax code change or an acquisition. A filter to match the entrants with the exiting firm is used to control for the possibility that such a code change would result in the false exit of one firm and entry of another firm. The following three characteristics of entering (and exiting) firms are used to help match them: the year of entry (or exit), the total value of exports, and the main product exported. The entrants are then matched with exiters according to three criteria: (i) The entry happened not more than one year before or after the exit (the entry is allowed to happen the year before exit because there may be a short period when both export codes are used).
(ii) The total exports of the entrant in the year after entry are not more than double or less than one half of exports of the exiting firm in the year before exit. The year before exit and the year after entry are used to avoid matching partial year exports. (iii) The top HS 6-digit product of the entrant must be the same as the top product of the exiting firm (on average the top product is 85 percent of exports).
Using the raw data, there are 40 new superstar firms. Employing the filter, there are seven cases (17.5 percent) of likely code changes. For these seven firms, the data of the exiting and new firms are merged and firms recoded from new to incumbents. The evidence presented in all tables on growth and transitions has been adjusted to take this correction into account. 
The Role of Superstars
This section demonstrates the role of the top five firms in explaining trade growth and diversification. Focusing on the top five highlights granularity in exports. These firms alone can change a country's revealed comparative advantage (Freund and Pierola 2015) .
For the purpose of analyzing how growth is decomposed between the group of top five firms and all other firms, the reduced sample of 32 countries covering a period of five consecutive years of data for each country is used. Note that the overall number of countries available in the full dataset-40-is reduced to 32 because eight countries are dropped given their negative (or almost zero) growth over the five-year period. 5 These countries are excluded in computing the contribution to growth because the calculation requires putting total growth in the denominator. Their contributions balloon when growth is near zero. When growth is negative, large firms contribute to trade destruction, a somewhat different concern. For the countryindustry regressions, which control for country-specific factors, all countries are used. The fiveyear period used for each country has been selected based on the last period available with data for five consecutive years. Figure 1 shows the share of manufacturing exports of the top five firms and their share in export growth over the five-year period in each country. Specifically, the share of exports in the last (fifth) year is calculated, and the contribution to growth is reported between year one and year five in the sample.
The top five firms are extraordinary. These firms account for more than one third of exports and more than half of export growth on average. A firm in the top five is typically 11,260 times larger than the median firm in a country.
Export Dynamics
Superstars are the main drivers of export growth. Using the sample of countries with data available, figure 2 shows the contribution of individual firms to total export growth over five years (panel a) and over eight years (panel b). 6 The horizontal axis records the rank of each firm sorted from largest (rank=1) to smallest, for the top 50 firms at the end of the period. The vertical axis shows the firm's average contribution to export growth-across countries-with 95 percent confidence bands. In the five-year sample, on average the top firm is responsible for 30 percent of export growth and the second firm for about 12 percent, though standard errors are large. In the eight-year sample, the largest five firms contribute significantly to export growth, with the top firm alone typically accounting for about 18 percent of export growth.
The greater contribution of the largest firms to export growth as compared with export volume suggests that concentration increases as exports grow. However, this could be because countries tend to specialize in more capital intensive production as they develop, and thus increasing concentration could be a result of a shift from less concentrated industries like apparel to more concentrated ones like machinery. The manner in which concentration and growth are correlated within countries and industries is examined by estimating the following fixed-effects model:
Where ln is export growth in a country industry (ci), α c are country-fixed effects, α i are industry effects at the HS 2-digit level, βdshare ci is the change in the share of the top firm (or top five firms) in the country industry, and ε ci is the error term. The country effects pick up the fact that some countries have overall faster export growth, perhaps because of trade liberalization or other country-specific factors. The industry effects pick up the fact that some industries grow faster than others, for example because of global demand shocks. The regression is estimated on the full five-year sample of 40 countries and also on the eight-year period sample.
The results are reported in table 2. Controlling for country and industry fixed effects, a 1 percentage point increase in the share of the top firm in an industry is associated with 0.6 percent faster export growth over five years and 1 percent faster export growth over eight years.
Similarly, a 1 percentage point increase in the share of the top five firms is associated with more than one percent faster export growth. Overall the results imply that rapid export growth is correlated with more concentration in the top five firms. To put this into context, a country- 
Origin of Superstars
Given their role in exports, export growth, and diversification, it is important to understand superstars' origins. For that purpose, the five-year sample, covering 40 developing countries, is used. The percentile at which the top five firms (and superstars in general) placed five years earlier is then analyzed. Finally, for firms in the ten countries where it is possible to trace their origins, some characteristics of today's superstars before they began exporting are explored. Table 3a presents the distribution of the top five largest firms at the end of the period, in terms of their size (relative to firms in the same country) at the beginning of the period, for the 40 countries with five consecutive years of data. Table 3b shows the top five firms in the beginning of the period and evaluates how they develop over time, i.e. in which group they end 7 Results produced using alternatives samples (5-year period excluding financial crisis years and 8-year period) are presented in appendix table A3. The considerable contribution of the top five firms remains so for the 5-year sample excluding financial crisis years, and while it decreases for the 8-year sample, the contribution of top five firms to diversification remains nontrivial-almost a third. The results show that most of today's largest firms were already top five or large firms in the past or were new firms that became large-i.e., they were not small exporters that grew slowly into the top five. Also analyzed is the speed at which the firms that entered into the sample sometime after the beginning of the period became top five firms. For that purpose, the number of years that each firm took to become a top five firm, after they first appear in the sample, is counted. On average-across the 33 "new" top five firms identified-the pace was two years across countries. Again, these results reflect that patterns are similar, even in countries located in different regions, and the top five firms of the present were born relatively large and grew fast. The short gestation period could be because the data are only five years, so the firms must grow fast. Using the 8-year panel for 18 countries, which would allow a longer gestation, there are 27 new firms over the period. The pace is 2.8 years in this sample, again suggesting that superstars grow quickly.
Superstar Characteristics
Unfortunately, the data do not allow observations of superstars before they begin exporting, as there is no information on domestic sales or how they became exporters. However, given that in ten countries it was possible to identify the superstars by name, the origins of their top five firms were examined. Table 4 presents a summary of the findings from this investigation. In all ten countries, the overwhelming majority of the top five firms are either producers or manufacturers-only Colombia and Madagascar have a few traders. 8 The absence of traders among the largest firms is consistent with evidence from Bernard et al. (2010) and Ahn et al. (2011) , who find that that the most productive firms or largest firms export directly.
Superstars are also linked to the presence of foreign capital. 9 On average, 65 percent of superstars are more than 50 percent foreign owned. Finally, although a very limited number of firms provide information on their age when they began operations as exporters, for those firms where this information is known, they began exporting shortly after they had been established as a firm. The case of successful domestic firms that turn to export markets and enter the top 5 over time seems to be a very rare event.
10
To sum up, the group of top five firms is a unique group of firms: They explain most of the export growth and diversification observed across countries, and they are born big or very rapidly become so. The cases of small firms making it to the top are rare.
Robustness-Results on the Top 1 percent of exporters
This paper focuses on the top five firms to highlight that individual firms matter and to understand where they come from. It might be the case that large firms-but not top five firms-behave differently. However, a parallel analysis to the one presented in the sections above, examining a much broader category, observes the same patterns, (see Freund and Pierola 2012) . In particular, the top 1 percent account for 51 percent of exports, 85 percent of export growth, and nearly all diversification. The top 1 percent of exporters was generally large in the past or was born large. Overall these results confirm that large and very large firms do not originate as small exporters.
Conclusions
Using a dataset containing firm-level information on exports from a diverse group of developing countries, this paper contributes to the literature on firm-level analysis of trade by providing 10 In addition to the evidence on whether the top five exporters are traders or are foreign-owned; for a limited group of countries (Jordan, Peru and Tanzania) phone interviews were conducted with the top firms. The interviews confirmed the high share of foreign ownership and also revealed that majority began exporting within two years of establishment.
complementary evidence on the importance and origin of the top five largest exporters in a country.
The top five exporters are part of a unique group. They are larger and more diversified than the rest of firms. Together they account for one third of export volumes, and over half of growth and diversification over five years. They are often linked to foreign capital, and many are born to be exporters. The top five firms themselves do not grow as a result of a lengthy process.
In fact, they seem to be born large, and when they are not, it does not take them long to become superstars.
This analysis shows how the top five firms dramatically influence trade, but data limitations prevent exploring why this happens, beyond showing that foreign investment plays an important role . Further research is needed to understand the contribution of variation in firmlevel technologies (including foreign technology) and increasing returns to scale in explaining why large firms dominate exports in some sectors.
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